Twenty-five intervention studies were meta-analytically examined regarding the effect of including relatives in schizophrenia treatment. The studies investigated family intervention programs to educate relatives and help them cope better with the patient's illness. The patient's relapse'rate, measured by either a significant worsening of symptoms or rehospitalization in the first years after hospitalization, served as the main study criterion. The main result of the meta-analysis was that the relapse rate can be reduced by 20 percent if relatives of schizophrenia patients are included in the treatment If family interventions continued for longer than 3 months, the effect was particularly marked. Furthermore, different types of comprehensive family interventions have similar results. The bifocal approach, which offers psychosocial support to relatives and schizophrenia patients in addition to medical treatment, was clearly superior to the medication-only standard treatment. The effects of family interventions and comprehensive patient interventions were comparable, but the combination did not yield significantly better results than did a treatment approach, which focused on either the patient or the family. This meta-analysis indicates that psychoeducational interventions are essential to schizophrenia treatment
The past decade has witnessed a growing interest in psychoeducation and family participation in the treatment of schizophrenia. Because of improved medication treatment in the past 40 years, more patients can be treated today in an outpatient setting and the majority of the patients stay with their families (Schooler et al. 1995) . Caring for a schizophrenia patient is often a burden for families. About two-thirds of the family caregivers feel considerably burdened (Creer and Wing 1974; Hatfield 1978; Fadden et al. 1987; Kuipers 1993; Winefield and Harvey 1993) . Relatives involved are experiencing severe emotional and economic strain and often suffer from various health problems. Families with a member afflicted with such a serious illness need help to cope with this burden and related personal stress.
Several surveys indicate that relatives need more information about the disease and how to deal with it more effectively. The research of Brown and coworkers (1958 Brown and coworkers ( , 1962 Brown and coworkers ( , 1972 and the further work of Leff and Vaughn on the concept of "expressed emotion" (Vaughn 1986 ) strongly support the importance of psychoeducational work with relatives of schizophrenia patients. In theory and practice, the approach to caring for relatives has gradually changed during the past two decades. Relatives of schizophrenia patients are no longer stigmatized as having caused the illness; rather, they are considered partners in treatment who need the proper tools. Mental health professionals have hoped that wellinformed relatives could act as cotherapists (Lefley and Johnson 1990; Boker 1992; Bauml 1993 ) and might thus help to improve patients' compliance (Corrigan et al. 1990; Kissling 1994) .
As a result, various family intervention programs were developed, such as family therapy in a single-family setting (Esterson et al. 1965; Goldstein et al. 1978; Falloon et al. 1984; Tarrier et al. 1988; Hogarty et al. 1991) or in a multifamily setting (McFarlane et al. 1995a , psychoeducational relatives' groups (Leff et al. 1990; Posner et al. 1992; Bauml et al. 1996) , educational lectures for relatives (Smith and Birchwood 1987; Tarrier et al. 1988; Canive et al. 1993) , counseling groups for relatives (Vaughan et al. 1992; Szmukler et al. 1996; Buchkremer et al. 1997) , and group therapy for relatives (Schindler 1958; Kottgen et al. 1984 ; Lewandowski and Buchkremer 1988) . Most of these interventions for relatives can be subsumed under the category of "psychoeducation" or at least contain psychoeducation as an essential Send reprint requests to Dr. G. Pitschel-Walz, Klinik und Poliklinik fur Psychiatrie und Psychotherapie der Technischen Universitat Miinchen, Ismaninger Str. 22, D-81675 Miinchen, Germany; e-mail: G.Pitschel-Walz@lrz.tu-muenchen. de. component. "Psychoeducation" is the most common collective designation for an intervention that combines the imparting of information with therapeutic elements, and the term is internationally acknowledged.
Despite the positive results substantiated by numerous intervention studies, the inclusion of relatives in the treatment of schizophrenia patients is still not an integral part of routine procedures in many countries. This may result from the initial work involved in establishing such intervention programs as well as general skepticism about the effectiveness of such psychosocial treatment forms. Research results need to be summarized to determine the exact treatment effects achieved through family interventions. In previous narrative reviews (Barrowclough and Tamer 1984; Strachan 1986; Waring et al. 1986; Tamer 1989; Falloon et al. 1990; Smith and Birchwood 1990; Bellack and Mueser 1993; Dixon and Lehman 1995; Penn and Mueser 1996) , the quantitative analysis was restricted to the representation of the various statistical significances of the individual studies or to counting the studies with significant results. Thus, information contained in the primary literature was not fully exploited. Meta-analytic reviews are needed to assess quantitatively the efficacy of family interventions and to summarize the current state of scientific knowledge in this field. The first carefully conducted meta-analysis, by Mari and Streiner (1994) , demonstrated a moderate effectiveness of family interventions in schizophrenia. The result was based on six primary studies investigating community-oriented family interventions of more than five sessions. Updates of this meta-analysis (Mari and Streiner 1996; Pharoah et al. 1999) containing up to 13 studies confirmed the result that family interventions may decrease the frequency of relapse and rehospitalization and that they may encourage compliance (Pharoah et al. 1999) . But the authors point out that further data are needed to consolidate these findings.
In our meta-analysis, some more studies (studies published up to 1997) could be added and the following questions were studied in detail:
• (1966 ( -December 1997 and the keywords "schizophrenia," "family," "psychoeducation," and "relapse." In addition, reference lists of previous reviews on the subject as well as references of other relevant articles were sources of information. Only English and German studies were selected. Number of patients who relapsed and number of patients who required rehospitalization were used as outcome parameters. Thus, studies that investigated interventions on the relatives of schizophrenia patients but focused on other study criteria, such as knowledge increase of the relatives or reduction of burden and stress, were not considered. After carefully screening about 600 articles, 39 potentially suitable studies were selected.
• All these studies were coded with respect to relevant variables corresponding to the suggestions by Chalmers and coworkers (1981) . The quality of each study was rated "good," "sufficient," or "insufficient." For this global rating, the quality of the study design, the presentation of the results, and the statistical analyses were taken into account. Nonrandomized studies were generally considered "insufficient." Studies that received an "insufficient" for quality were excluded.
•
To verify the reliability of the coding system, we recruited a second coder who was a specialist in meta-analyses but not family interventions. Differing assessments and uncertainties were discussed and final agreement was established. A survey of the coding variables and the final coding of the individual studies may be obtained from the authors on request.
Data Analyses. The relapse rates or rehospitalization rates achieved in the studies under the respective treatment conditions served as a basis for the present metaanalytical calculations. Several methods for the calculation of effect sizes are available, but they generally do not yield greatly different results (Rosenthal 1991) . In this meta-analysis phi (())) was calculated as an effect size estimate according to the formula <| > = VX 2 /n, which corresponds to Pearson's correlation coefficient r applied to dichotomous data. This effect size was applied because it is easy to interpret using the binomial effect size display method (BESD: defined as a change from 0.5 -r/2 to 0.5 + r/2), developed by Rosenthal and Rubin (1982) . All calculations were performed according to the procedures proposed by Rosenthal (1991) , which are acknowledged and often used in social and medical research (Bennett Herbert and Cohen 1993; Butzlaff and Hooley 1998; Leucht et al. 1999) . The effect sizes were transformed into Fisher's z r values. The mean effect size 7 was then calculated from z r the weighted mean of the z r values. All pooled calculations included a test of heterogeneity using x 2 tests. For the indirect comparison of two mean effect sizes with regard to a hypothesis, contrast weights were calculated.
Results are presented as (mean) effect sizes along with their 95 percent confidence interval (CI), with positive values indicating effects in favor of the family intervention. Two-tailed significance tests were used, and for the evaluation of the results a significance level of 5 percent was taken as the basis.
Studies With Repeated Measurement
Several studies provided results for two or more followup periods (table  1) . Several effect sizes were calculated for each of these studies. The first-year effect size refers in each case to the last assessment within the first year after the treatment; the second-year effect size refers to the assessment period within the second year; and so on. For each year, a mean effect size was calculated. When calculating the overall mean effect sizes, the mean values of the repeated measurements were entered. In the comparison of different followup periods, only the last value of a study was used to ensure independent measurement. Treatment of Dropout Patients. Because dropout patients could not always be associated with the treatment groups involved in the individual comparisons, the figures were used uniformly following the according-to-protocol (ATP) strategy. Two studies (Spencer et al. 1988; Kelly and Scott 1990) indicated the relapse rates of study completers, which were used as a basis for the calculations. In the study of Tamer et al. (1989) the effect sizes for the second year were likewise calculated on the basis of the study completers only.
Results
Fourteen intervention studies had to be excluded because their quality was rated "insufficient." Four studies (Bauml et al. 1991; McCreadie et al. 1991; Schneider et al. 1991; Boonen and Bockhorn 1992; McCreadie 1992) provided no control group, nine studies lacked a randomized assignment to one of the treatment conditions (Schindler 1958; Esterson et al. 1965; Snyder and Liberman 1981; Kottgen et al. 1984; Ehlert 1988; Lewandowski and Buchkremer 1988; MacCarthy et al. 1989; Scherrmann and Seizer 1989; Scherrmann et al. 1992; Rund et al. 1994) , and in one study data for group comparisons were missing (Levene et al. 1989 (Levene et al. , 1990 .
The selected studies enabled us to establish five basic categories for comparisons. Seven studies were based on more than two intervention strategies (i.e., different types of family interventions or different medication strategies). Because studies with more than two treatment conditions cannot be reasonably summarized under one specific hypothesis, these studies were included several times in the meta-analysis. Either partial samples were assigned to different comparisons (Tarrier et al. 1988 Kelly and Scott 1990; Hogarty et al. 1991; Hogarty et al. 1991b) or the studies were included twice in a single comparison with two different partial samples (Goldstein et al. 1978; Tarrier et al. 1988 Tarrier et al. , 1989 McFarlane et al. 1995a; Schooler et al. 1997 ). In the final stage, 25 studies with a total of 40 individual comparisons were included in the meta-analysis. Some important variables of the studies are shown in table 1.
Description of Studies.
All of the studies included were conducted between 1977 and 1997. In the majority of the studies family interventions were performed in outpatient settings (62%). The sample sizes of the studies varied from n = 23 to n = 418. The average age of the patients in the individual studies lay between 16 and 40 years. Approximately one-third of the patients included were female. The percentage of females ranged from 0 to 65 percent. Patients with schizophrenia or schizoaffective psychoses were included. Four studies also relied on patients with different diagnoses according to one of the established diagnostic systems. The study patients included those with first episodes and those with multiple episodes. The average number of hospital stays of the Cranach 1981 Falloon et al. 1982 Goldstein et al. 1978 Hogarty et al. 1986 patients per study was between 1 and 7. The relatives included in the treatment were usually the patient's parents (range: 50%-100%). In four studies only high EE ("Expressed Emotion" status assessed with the Camberwell Family Interview) families were involved. With the exception of the study of Schooler et al. (1997) , who tested different medication strategies, and the study of Goldstein et al. (1978) , who varied the dose of the antipsychotic treatment, family and patient interventions were carried out in addition to the standard medication treatment (antipsychotic relapse prevention). The duration of the family interventions ranged from 2 weeks to 4 years. Most of the family interventions studied were classified as psychoeducational. The psychosocial patient interventions in the comparative studies included psychoeducational interventions, social skills training, supportive or cognitive psychotherapy, and personal therapy.
Because the selected studies and their intervention programs have already been described in numerous reviews (Mosher and Keith 1980; Barrowclough and Tarrier 1984; McGill and Lee 1986; Schooler 1986; Waring et al. 1986; Falloon et al. 1990; Smith and Birchwood 1990; Tarrier and Barrowclough 1990; Lam 1991; Bellack and Mueser 1993; Dixon and Lehman 1995; Goldstein 1995 Goldstein , 1996a Penn and Mueser 1996; Schaub and Brenner 1996) , a more detailed description of each study has been omitted in this article. The interested reader may refer to the original literature and the reviews.
Family Intervention vs. Usual Care (Comparison I).
The effect sizes from 12 different studies (of 14 individual comparisons) were compared with each other. The heterogeneity test was not significant. A mean effect size 7 = 0.20 (p < 0.0001; CI = 0.14-0.27) was calculated in the comparison of family intervention and usual care. A treatment that includes family intervention is clearly superior to the usual care of schizophrenia patients. Table 2 shows the studies included, the relapse rates for the first and second years, and the result of the effect size calculations. Note.-Mean effect size (overall) r = 0.20; n = 874; p < 0.0001; 95% confidence interval = 0.14-0.27. * The Global Assessment Scale was used; the cutoff score was 60. ** Negative effect sizes indicate a result in favor of the usual care treatment condition.
Different followup periods.
The effect sizes were examined 6, 9, 12, 18, and 24 months after treatment. The differences between the mean effect sizes independently measured during these five different followup periods were not statistically significant (7 6 months = 0.16, r 9 months = °-24 'J 12 months = °-0 7 ' ' 18 months = °-
24
> ~r 24 months = 0.26, r total = 0.20; y} = 3.45; p > 0.1). The success rate remained approximately the same at all points in time within the first 2 years after treatment as long as relatives were included in the treatment strategy.
Duration of family interventions. It was investigated whether short-term interventions (interventions lasting less than 3 months) were just as effective as interventions of longer duration. The group of short-term interventions included seven studies (table 1) with a treatment duration of 2 to 10 weeks. The group of long-term interventions encompassed six studies with a treatment duration of 9 to 24 months. The effect sizes within both types of interventions were homogeneous. As shown in table 3, a mean effect size of 0.14 (CI = 0.06-0.22) was found for short-term interventions. For long-term interventions the mean effect size was 0.30 (CI = 0.19-0.41). Both short-term and long-term family interventions in addition to the usual care were superior to standard medical care alone (p < 0.005 and p < 0.0001). However, long-term interventions appeared to be more successful (z = 2.36; p < 0.05) than short-term interventions.
Type of family interventions. We tested whether the type of family intervention had any influence on the effect size. For this analysis, each study was assessed as to whether the family intervention was more psychoeducationally or more therapeutically oriented. A mean effect size of 0.18 (CI = 0.11-0.26) was calculated for psychoeducational interventions. For therapeutic interventions the mean effect size was 0.23 (CI = 0.10-0.36). No matter whether the interventions were psychoeducationally or therapeutically oriented, significantly better results were attained through additional family interventions than with the usual standard medical care (p < 0.0001 and p < 0.001). Even though the mean effect size for therapeutically oriented interventions was greater in magnitude, the contrast calculation proved that the type of family intervention did not significantly influence the effect size (z = 0.61; p > 0.5).
Study criteria. We examined whether different definitions of the study criterion also led to different results. We averaged the effect sizes of studies that used worsening of the patient's symptoms as a criterion for the relapse rate. The effect sizes of studies that used rehospitalization as a criterion were combined separately. In studies with two criteria (worsening of symptoms, rehospitalization), the figures for rehospitalization were selected preferentially. As listed in table 3, the mean effect sizes were simi- Sample selection. In most of the studies the sample consisted solely of patients with the diagnosis of schizophrenia or schizoaffective psychosis (according to DSM-III, DSM-III-R, Present State Examination, ICD-9, Research Diagnostic Criteria, and other diagnostic systems). In two cases interventions were also offered to relatives of patients with other diagnoses. To check whether this difference in sample composition had any impact on the effect size, the mean effect size of all studies based on a sample of only schizophrenia patients was contrasted with the mean effect size of those studies with mixed samples. As shown in table 3, a mean effect size of 0.24 (p < 0.0001; CI = 0.17-0.29) was calculated for the studies with only schizophrenia patients. The mean effect size of studies with mixed samples was 0.12 (p < 0.05; CI = 0.02-0.23). Significant effects resulted for both sample types. The mean effect size of the studies with schizophrenia patients only was higher, but contrast calculations failed to be statistically significant (z = 1.75; p ^ 0.08).
Family Intervention + Patient Intervention vs. Usual Care (Comparison II).
In comparison II the effectiveness of combined interventions for schizophrenia patients and their relatives was tested and compared to administering only standard medical care. Five studies were part of comparison II. Calculations were based on a total of 523 patients. Table 4 lists the studies that fall into this category, the relapse rates for the first and second years, and the calculated effect sizes.
Combining effect sizes. Combining the five calculated effect sizes yielded a mean effect size of 7 = 0.18 (p < 0.0001; CI = 0.16-0.29). As expected, the bifocal approach offering support to relatives as well as schizophrenia patients turned out to be more successful than the simple drug treatment of schizophrenia alone. Independent measurements for the two different followup periods indicated that the mean effect size for the second year (7 = 0.23; p < 0.0001; CI = 0.12-0.33) was greater than in the first year (7 = 0.13; p = 0.03; CI = 0.04-0.25).
Bifocal vs. unifocal approach. We wanted to know whether the combination family intervention + patient intervention yielded better results than family intervention alone (without special psychosocial intervention on behalf of the patient). For this purpose, an indirect comparison was carried out by means of contrasts of Fisher's zs. The difference between the weighted mean effect size of comparison I (7 = 0.20) and the weighted mean effect size of comparison II (7 = 0.18) proved to be statistically nonsignificant (z = 0.47; p > 0.5). The effects of combined interventions were comparable to those of a family intervention not accompanied by a special patient intervention.
Family Intervention vs. Patient Intervention (Comparison III).'
In comparison III the question was asked whether family interventions might lead to a lower relapse rate than interventions solely focusing on the schizophrenia patients and excluding relatives. Six studies were part of this group and included a total of 407 patients. Table 5 lists all studies included; the relapse rates for the first, second, and third years; and the calculated effect sizes.
Combining effect sizes. The averaging process of the effect sizes resulted in a value of 7 = 0.01 (p > 0.5; CI = -0.09-0.11). Thus, the effect of a family intervention seems to be comparable to that of an intervention addressed directly to the patients. When it comes to drawing conclusions one should proceed with caution, because only a small number of studies were conducted in this field and each of the studies was quite different. Averaging the effect sizes of these studies produced strong heterogeneity (x 2 = 35.1; df= 6; p < 0.001). There were three studies with a result clearly in favor of the family intervention, one study with no difference between family and patient interventions, and two studies with a result clearly in favor of the patient intervention.
Different followup periods. The mean effect sizes for the three defined measurement periods were calculated based on independent sampling.Whereas the effects of the interventions with families and with patients did not differ at all during the first year (7 = 0.00; p = 1.0; CI = -0.13-0.12), a highly significant difference was found during the second year after discharge (7 = 0.46; p < 0.0001; CI = 0.26-0.62). For the third year a significant result in favor of the patient intervention was calculated (7 = -0.28; p < 0.0001; CI = -0.48-0.05).
These results must also be interpreted with caution because the effect sizes are largely heterogeneous in the first (x 2 = 14.6; df= 2;p< 0.001) and second year (x 2 = 6.09; df= 1; p < 0.05) and the number of studies available varies across the followup periods. Although family interventions on behalf of schizophrenia patients seem to be as successful as patient interventions during the first year, the second year after discharge shows a different picture. Here it becomes apparent how effective family interventions can be and that such measures actually reduce the relapse rate among schizophrenia patients significantly. On the other hand the latest Hogarty et al. (1991b) study, which provided the only data for the third year, demonstrated the superiority of personal therapy, a comprehensive patient intervention, over the family intervention. Hogarty et al. (1991 Hogarty et al. ( , 1991b and Linszen et al. (1996) investigated additional effects of family interventions. All study patients received comprehensive psychosocial treatment, and some of them were subject to a family intervention. Table 6 lists all studies included; the relapse rates for the first, second, and third years; and the calculated effect sizes.
Family Intervention + Patient Intervention vs. Patient Intervention (Comparison IV).
Combining effect sizes. The mean effect size calculation produced an 7 of 0.04 (p > 0.5; CI = -0.10-0.17). After 1, 2, and 3 years no difference in results was detected for the two treatment conditions. Thus, no additional effect of a family intervention could be found, on condition that the patients received a comprehensive treatment.
Famiiy Intervention A vs. Family Intervention B (Comparison V).
Several research groups set out to investigate which form of family intervention is most effective. They conducted comparative studies on the topic-mostly without involving a control group. Six studies could be assigned to comparison V, which included data of 659 patients. Table 7 lists all studies included, the different types of family intervention that were tested, and the calculated effect sizes.
Combining effect sizes. Although very different types of interventions were tested, we tried to combine them under one single explicit hypothesis. What the studies had in common was that the authors wanted to investigate whether there is a significant difference between family interventions that differ in their intensity. Thus, more and less intensive interventions were compared. An overall mean effect size of 7 = 0.10 (p < 0.01; CI = 0.03-0.18) resulted. This indicates that a more intensive family treatment approach is statistically significantly superior to a more limited approach.
Taking a closer look at the individual studies, it can be concluded for comparison V that good results were obtained with comprehensive interventions of different types. Differences in the effect sizes of family interventions refer to the studies testing brief interventions, which made in general a poorer showing, and studies testing the multifamily format, which seems to be more successful in the long run than the single-family approach.
Discussion
This meta-analysis clearly indicates that including the relatives in treatment programs is an effective way of reducing relapse and rehospitalization rates in schizophrenia patients. The mean effect size of 0.20 attained in this meta-analysis appears low in numerical terms but should be considered quite substantial when compared to the question posed. We are aware of the difficulty of interpreting a meta-analytic effect size. For a better understanding we can use BESD. The 7 of 0.20 would correspond to a decrease in relapse rate of 20 percent. An average relapse rate of 60 percent thus can be reduced to about 40 percent. This definitely is an important finding of clinical relevance. However, some points require a more detailed discussion.
Duration of Family Interventions.
The differentiated analysis of treatment effects in comparison I revealed that the effect size varied depending on the duration of the Note.-Mean effect size (overall) r = 0.04; n = 215; p>0.5; 95% confidence interval =-0.10-0.17. * Negative effect sizes indicate a result in favor of the patient intervention alone treatment condition. " Numbers after authors and date correspond to description of study in table 1. 
7=0.12
Note.-Mean effect size (overall) r = 0.10; n = 659; p < 0.01; 95% confidence interval = 0.03-0.18. * Negative effect size indicates a result in favor of the family intervention approach that was considered more limited by the authors. " Numbers after authors and date correspond to description of study in table 1.
interventions. The success of family interventions was particularly evident when these interventions lasted longer than 3 months. Not only in this contrast analysis but also in comparison V of this meta-analysis, where various forms of family interventions were directly compared, brief interventions proved inferior. It was clearly demonstrated that a few lessons on schizophrenia for relatives was simply not sufficient to substantially influence the relapse rate. These findings are in line with the conclusions drawn by Fiedler et al. (1986) , Tarrier and Barrowclough (1990) , and Mari and Streiner (1994) , and they confirm Hogarty's criticism of the Videka-Sherman meta-analysis (Hogarty 1989) . The author of the metaanalysis (Videka-Sherman 1988) had concluded that brief psychosocial interventions including family interventions are more effective than long-term interventions. Hogarty (1989) argued that low-quality studies might have unduly influenced this result and pointed out that data from better designed studies lead to the opposite conclusion.
Type of Family Interventions. In comparison I it was indirectly examined whether psychoeducational interventions are just as effective as intensive therapeutic interventions. When grouping effect sizes according to the type of intervention no statistically significant difference was found. Closer inspection revealed that the effects were confounded with those of the variable duration. The somewhat lower mean effect size for psychoeducational interventions particularly derived from studies that performed a brief psychoeducational intervention, whereas long-term psychoeducational interventions such as those of Hogarty et al. (1991) or Leff et al. (1985) yielded large effect sizes. On the whole the long-term participation of relatives in the treatment of schizophrenia patients proved very successful, with the type of intervention being rather secondary. An explanation of this finding could be that general therapeutic factors as defined for example by Yalom (1984) for group psychotherapy may also become effective in psychoeducational interventions over time.
The results of the contrast analyses (comparison I) were confirmed by comparison V, where various forms of family interventions were directly compared. Taking the studies together it turned out that there are significant differences in the effectiveness of family interventions. Again, long-term interventions appeared to be more effective. Under the condition that they are long-term interventions, the psychotherapeutic intensity or orientation seems to be secondary. Comparison V adds another interesting finding concerning the format of family interventions. In the two McFarlane et al. studies (1995a ) the multi-family approach yielded better results than the treatment in a single-family setting. However, conclusive results on this issue can be derived only from future studies.
Methodological Variables of Family Intervention
Studies. The impact of methodological variables of the studies on the effect sizes was also investigated in this meta-analysis (comparison I). Criteria were selected such as followup period, study criterion, and choice of sample (which had been discussed as influencing variables in the relevant literature) to analyze their specific influence on the effect sizes in intervention studies in more detail. Considering followup period, several authors hypothesized that the effectiveness of family interventions would be visible more clearly during later measurements, for example, during the second year after the intervention took place. This assumption was based on the results of the Hogarty et al. (1991) and Falloon et al. (1985) studies. The meta-analysis revealed that the treatment effects did not differ significantly for followup periods of different lengths. The question of whether the effect size remains the same for followups beyond the 24-month followup cannot yet be answered adequately. Hogarty et al. (1991) found some evidence that family intervention effects do not persist long after the treatment ends. On the other hand, two recent studies (Bauml et al. 1997; Hornung et al. 1999) provided positive results concerning the longterm effects achieved through bifocal interventions. The rehospitalization rates in both studies increased with the number of years, but the difference between the intervention group and the control group remained constant. The 5-and 8-year followup data of Tarrier et al. (1994) also support the positive long-term effects of family interventions. Thus, psychoeducational family interventions may have a positive effect not only during the treatment and shortly afterward but also months and years thereafter. To get a definite answer to this question, more long-term studies are needed. In addition, further studies should investigate whether regular booster sessions can help to stabilize the effects of psychoeducational family interventions over a longer period of time.
The impact of another criterion, the study criterion, was investigated because one group of intervention studies classified the worsening of symptoms as a relapse, whereas another group used rehospitalization as an essential outcome criterion. The literature supports both variants. However, rehospitalization has become a dominant criterion in today's research, as it is easy and clear to measure. The effect size did not vary in dependence on the study criterion. This means that family interventions did not only improve the competence of relatives in dealing with the patients, implying that fewer rehospitalizations became necessary due to acute crises, but did actually decrease the occurrence of acute crises considerably.
Separate averaging of the effect sizes for different samples (schizophrenia/mixed diagnoses) indicated that the mean effect size tended to be higher for homogeneous schizophrenia samples than for diagnostically heterogeneous samples. It definitely makes sense in all cases of psychiatric illnesses to include the patient's relatives in the treatment process, to provide them with information about the illness and explain specific psychosocial aids to them. Because patients suffering from schizophrenia are particularly dependent on the support of their families, it is important to enhance the involvement of relatives and to test its effectiveness. It can be concluded from the results of this meta-analysis that family interventions are particularly effective when they are tailored directly to the needs of this special target group. If such interventions are offered only to relatives of schizophrenia patients, therapists can go into detail on their specific problems more intensively. Participants might benefit better from this type of intervention than from interventions that cover the entire spectrum of questions and problems concerning various psychiatric diseases in the same number of sessions.
It is also important to remember that the average relapse rate observed during the first followup year might be lower for patients with diagnoses other than schizophrenia. Therefore, the actual margin for a reduction in this rate was less to start with.
The Impact of Family Interventions in Comparison to
Psychosocial Patient Interventions. Even though some studies suggest an additive effect of family intervention and patient intervention (Kelly and Scott 1990; Hogarty et al. 1991; Bauml et al. 1997; Buchkremer et al. 1997) , the indirect comparison (comparison II) did not prove that. Bifocal intervention approaches did not produce a significantly greater effect size than family interventions alone. This does not mean that a psychosocial intervention focused on the schizophrenia patient alone has no positive effect on the relapse rate. When effect sizes were combined in comparison III, the results of patient interventions were comparable to the results of family interventions. The effect sizes of the individual studies, however, were very heterogeneous. Three studies showed the superiority of family interventions, one study found no difference, and two studies brought better results under the patient intervention condition. The reason for this heterogeneity may be that there are differences in the effectiveness of the individual patient intervention approaches. Whereas in a previous meta-analysis on social skills training only moderate effects on the relapse rate were found (Benton and Schroeder 1990) , the meta-analysis of Wunderlich et al. (1996) on the effectiveness of psychosocial interventions for schizophrenia patients revealed equally large effect sizes for family therapy and cognitive therapy for patients. The positive results of the latest Hogarty et al. study (1997a Hogarty et al. study ( , 1991b , which was included in our meta-analysis, could indicate a particularly good effectiveness of personal therapy, although it should be mentioned that the positive effects of personal therapy on relapse rates were found only among patients who lived with family.
Furthermore, in comparison IV the additional effect of family interventions for schizophrenia patients who received a comprehensive psychosocial treatment was investigated. The relapse rate could not be lowered through an additional family intervention. In the Linszen et al. 1996 study all patients received outstanding medical and psychosocial treatment during the entire study period. It would have therefore been difficult to further improve the outcome through additional family intervention. The psychoeducational sessions offered at the beginning of the intervention under both treatment conditions probably leveled the differences out. For some families, characterized as low-EE in several studies, it might be sufficient to get basic psychoeducation to support the patient adequately. Hogarty et al. showed in their 1991 study the superiority of the combined treatment over an intervention approach focused on the patient alone, whereas in their 1997Z? study personal therapy with the patient alone brought better long-term results than the combination with a family intervention. As the studies with very positive results for patient interventions are recent studies, it might be imaginable that the psychosocial treatment of schizophrenia patients has been improved considerably in recent years. The meta-analysis of Mojtabai et al. (1998) on psychosocial treatments for patients with schizophrenia would support this assumption, showing that more recent studies tended to produce larger effect sizes. Furthermore, psychoeducation has gradually become a basic treatment for all schizophrenia patients and their relatives and part of the usual care, at least in the United States. It might therefore get more and more difficult to produce a significant effect through an additional family treatment.
Limitations. Despite the clearly positive results and new perspectives for the future, some limitations should be kept in mind. First, our meta-analytical calculations were not based on intention to treat (ITT). Because dropout patients could not always be associated with the treatment groups involved in the individual comparisons, ATP analyses were presented. Most of the authors noted that dropout rates in intervention and control groups were not significantly different. Therefore, a systematic error caused by patients dropping out of the study groups was not to be expected. In the Kelly and Scott (1990) study, which had higher dropout rates, especially in the control group (family intervention: 29%, patient intervention: 21%, combination: 30%, usual care: 42%), a small effect size was calculated. In the Hogarty et al. (1997&) study also a particularly high dropout rate was found for the supportive therapy condition (family therapy: 21%, personal therapy: 4%, supportive therapy: 33%) and a small effect size was calculated as well. Thus, an overestimation of the family intervention as a result of the evaluation strategy cannot be assumed. It appeared to be appropriate to use the ATP strategy also considering the content of the meta-analysis, because it should answer the basic question about the additional effect achieved by family interventions. Therefore, the relatives who were randomly assigned to the intervention groups should have gotten the intervention in fact. Other important questions concerning the acceptance among patients, relatives, and professionals or the implementation in routine care should be investigated independently. Nevertheless the possibility that an evaluation according to the ITT strategy would yield findings of less significance cannot be ruled out.
Secondly, unpublished studies remained outside the scope of this meta-analysis. As negative results have a higher tendency to remain unpublished, a bias cannot be excluded, even if there are few indications of unpublished studies concerning the topics treated here.
A third general limitation derives from the fact that the reported findings relate to only schizophrenia patients (1) who have relatives, (2) who are in regular contact with their relatives, and (3) who have relatives willing to become involved on behalf of the schizophrenia patient. At least one-third of all schizophrenia patients (Hogarty 1993; Pitschel-Walz 1997) do not meet these basic prerequisites and, therefore, simply cannot be supported through psychoeducational family interventions. Other treatment strategies must be developed for these patients in theory and practice to actively support them in dealing effectively with their illness. New developments are encouraging, showing that schizophrenia patients can absolutely benefit from psychosocial treatments when they are tailored to the patients' special needs (Hogarty et al. 1997a; Mojtabai et al. 1998; Schaub 1998 ). In addition, hopes are raised by the introduction of the new atypical antipsychotic drugs, which have a more favorable side effect profile and may improve the patient's compliance and contribute to further reduction of the relapse rate (Weiden et al. 1996; Leucht et al. 1999) .
Conclusions
This meta-analysis could clearly confirm the hypothesis that psychoeducational family interventions reduce the relapse and rehospitalization rates of schizophrenia patients. In the coming decade the results of this research need to be applied in practical settings to enable as many patients as possible to benefit from these findings. Psychoeducation for patients and their families should become a basic part of a comprehensive psychosocial treatment package that is offered to all schizophrenia patients. Future research should focus on and evaluate the process of integrating family interventions into the clinical routine and examine the long-term effects in more detail.
In this meta-analysis we focused on the relapse rate and the rehospitalization rate as outcome criteria. However, there are further important effects of family interventions that were not investigated here but should be considered when the implementation of family interventions is discussed. In addition to a reduced relapse rate, several studies demonstrated the following:
• a reduction of family burden (Pakenham and Dadds 1987; Abramowitz and Coursey 1989; Birchwood et al. 1992 ), • a change from high EE to low EE behavior (Snyder and Liberman 1981; Leff et al. 1982; Kottgen et al. 1984; Hogarty et al. 1986; Tarrier et al. 1988; MacCarthy et al. 1989; McCreadie et al. 1991; Vaughan et al. 1992; Zastowny et al. 1992; Randolph et al. 1994; Rund et al. 1994 ), • an improvement of knowledge about schizophrenia (Snyder and Liberman 1981; McGill et al. 1983; Berkowitz et al. 1984; Barrowclough et al. 1987; Pakenham and Dadds 1987; Smith and Birchwood 1987; Cozolino et al. 1988; Cazzullo et al. 1989; Birchwood et al. 1992; Fowler 1992; Posner et al. 1992; Zastowny et al. 1992; Canive et al. 1993; Bauml et al. 1996 ; Pitschel-Walz 1997), • better compliance (Falloon et al. 1982; Kelly and Scott 1990; Goldstein 1994; Mari and Streiner 1994; Xiang et al. 1994; Zhang et al. 1994; McFarlane et al. 19956; Bauml et al. 1996 ), • better patient social adjustment (Cranach 1981; Falloon et al. 1987; Spiegel and Wissler 1987; Levene et al. 1989; Barrowclough and Tarrier 1990; Hogarty et al. 1991; Vaughan et al. 1992; Xiang et al. 1994; Hornung et al. 1995; Bauml et al. 1996) , • improved quality of life (Zastowny et al. 1992) , and • reduced costs for society (Falloon et al. 1984; Cardin et al. 1985; Liberman et al. 1987; Tarrier et al. 1991; Kissling 1993; Lindgens 1993; Mari and Streiner 1994; Rund et al. 1994; Xiong et al. 1994; McFarlane et al. 1995; Goldstein 1996fc ) Additional meta-analyses should be carried out in the future using these other outcome measures.
The overall goal of all scientific efforts finally remains the effective improvement of long-term outcomes for patients with schizophrenia based on antipsychotic drug therapy; psychotherapy; family intervention methods; and new, individualized concepts of psychiatric rehabilitation.
